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Abstract
Background: Physical activity is essential for long-term health, yet data from before the COVID-19 pandemic 
showed only 41% of 10- to 11-year-olds met the UK government’s physical activity recommendations. Children’s 
physical activity was limited during the national COVID-19 lockdowns. It is important to measure children’s physical 
activity in the recovery period to assess the short- and medium-term impact of the lockdowns.
Objectives: To use mixed-methods to assess the impact of the COVID-19 pandemic on moderate-to-vigorous 
physical activity of year 6 children in the short-term (2021) and medium-term (2022) recovery periods by comparing 
these with data sampled from the same schools in 2017/18.
Methods: Quantitative and qualitative data were collected in two waves: wave 1 (May–December 2021), when 
lockdowns had finished but some COVID-19 mitigation policies were still in place, and wave 2 (January–July 2022), 
when most restrictions had been removed. These were compared with baseline data from similar year 6 children and 
parents/carers in the same schools collected between March 2017 and June 2018 (wave 0).
Results: In wave 1, average child accelerometer-measured weekday moderate-to-vigorous physical activity was 
7–8 minutes lower than pre-pandemic while sedentary time was higher by almost 30 minutes. Child moderate-
to-vigorous physical activity had recovered to pre-pandemic levels in wave 2, although sedentary time remained 
elevated. Across our studies, we found a new normal for child physical activity, characterised as more dependent on 
structured activities such as active clubs. Physical activity inequalities appear to be widening among girls and low 
socioeconomic position families, as they face unique barriers to participating in the new normal.
Limitations: Our sample includes more households with higher educational qualifications and predominantly female 
parents. Undertaking this research in schools while COVID-19 disruptions were ongoing created challenges to data 
collection which may have limited schools’ and families’ participation.
Conclusions: COVID-19 lockdowns negatively impacted child physical activity. It took almost a year of no restrictions 
for this to recover, and sedentary time remains high. Despite this recovery, 59% of children do not meet activity 
guidelines. There is a new normal to child physical activity that relies on structured activities, and some children and 
families may face challenges to taking part in the new normal. Strategies are needed to increase child physical activity 
for all.
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Future work:  

•	 �Develop new ways to work in partnership with schools to design bespoke physical activity programmes that can 
be delivered at the school site.

•	 Develop new ways to help girls and children from lower-income households to be physically active.
•	 �Find the most effective means of maximising existing school resources such as extended school provision (after-

school clubs) and physical resources (equipment) to promote physical activity outside of curriculum time.
Funding: This synopsis presents independent research funded by the National Institute for Health and Care Research 
(NIHR) Public Health Research as award number NIHR131847.
A plain language summary of this research article is available on the NIHR Journals Library Website https://doi.
org/10.3310/WYHT5821.

SYNOPSIS

Introduction
This synopsis details the work of the Active-6 study. 
Active-6 is a repeated cross-sectional natural experiment, 
which explores child and parent/carer physical activity pre 
and post SARS-CoV-2 coronavirus disease (COVID-19) 
national lockdowns. Full details of the proposed study, 
including rationale, research design and analysis plans 
are available in the protocol which is available on the 
NIHR website.1

Rationale for research and background
Physical activity is associated with many health benefits 
for children and adults, including reduced risk of obesity 
and improved cardiovascular health, health-related quality 
of life and cognitive and mental health.2,3 Physical activity 
tends to track from childhood into adulthood, so ensuring 
that children engage in regular physical activity is essential 
for their current and future health.4,5 The UK Chief 
Medical Officers recommend that all children and young 
people should accumulate an average of an hour or more 
of moderate to vigorous intensity physical activity (MVPA) 
per day. This is physical activity that raises the heart rate 
and makes children slightly hot, slightly sweaty and slightly 
out of breath. However, longitudinal data collected pre-
pandemic between 2012 and 2018 observed that MVPA 
decreases by 2.2 minutes per weekday per year throughout 
primary school and that, by the age of 11 years, only 41% 
of children met the hour per day recommendation, down 
from 61% at age 6 years.6 On average, girls participate 
in less physical activity than boys,7,8 and differences in 
physical activity patterns by family socioeconomic position 
have also been identified.9

The COVID-19 pandemic and the associated social changes 
had a marked impact on physical activity patterns for adults 
and children around the world, as various lockdowns and 
social distancing measures were enacted throughout 
2020–2. In England, national lockdowns occurred 

in March–May 2020, November 2020 and January–March 
2021, including school closures and restrictions on access 
to leisure and sports centres and  playgrounds. From 
March 2021, various social distancing measures remained 
and responded to fluctuating levels of COVID-19 and 
emerging variants, until February 2022 when all legal 
COVID-19 restrictions in England were lifted. The timeline 
in Figure 1 outlines these changes. These restrictions likely 
impacted physical activity among parents and children 
during their enforcement, but the extent to which the 
pandemic and restrictions had a longer-term effect on 
parent/carer and children’s physical activity is unclear. 
Evaluating these effects is therefore warranted to provide 
evidence to inform policy and practice to ensure that any 
adverse effects on physical activity are addressed on a 
population level.

The Active-6 study sought to measure the impact of the 
pandemic on accelerometer-measured physical activity 
among year 6 children (aged 10–11 years) and their 
parents/carers in England following the final lockdown 
(January–March 2021). Using a baseline dataset collected 
in 2017/18, we sought to measure MVPA among year 
6 children from the same schools to identify changes in 
the short-term period after the final lockdown had been 
lifted (May–December 2021), and if that change was 
maintained in the medium term (January–July 2022), 
indicating a more lasting change in activity levels. We also 
collected questionnaire data from both children and their 
parents/carers related to the type of activities in which 
they engage, health-related quality of life, household 
finances and well-being. We undertook qualitative data 
collection with parents, children and school staff to explain 
changes observed in quantitative analyses. Data related 
to school curriculum and extracurricular physical activity 
provision were collected from school staff, as well as an 
audit of school facilities. Our findings were then combined 
to provide rapid feedback to local and national policy-
makers so that any negative impacts could be considered 
and addressed.

https://doi.org/10.3310/WYHT5821
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• First England lockdown instated
• School closures to all except
    vulnerable children and those of
    key workers
• Social distancing policies
    implemented
• Closure of leisure facilities, active
    clubs and playgrounds

• ‘Recovery
    curriculums’ in place
    in most schools

• All pupils returned to
    schools
• ‘Bubble’ systems in
    place
• Whole-bubble 2-week
    isolations common

• Third  England lockdown
    instated
• Schools closed to all
    except vulnerable
    children and those of key
    workers
• Workplaces and non-
    essential businesses once
    again closed
• Limits on leaving the
    home reinstated

• ‘Bubbles’ no
    longer mandated
    in schools

• All domestic
    legal COVID-19   
    restrictions
    officially lifted

• First SATs (year 6)
    exams taken since
    pandemic began

• Omicron variant
    causes disruptions
    and outbreaks in
    schools
• Some schools
    temporarily return to
    bubbles and social
    distancing measures

• All pupils returned to
    schools
• Bubble systems in
    place
• Whole bubble 2-week
    isolations common
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• School term begins with
    fewer COVID-19
    regulations in place
• Most  ‘bubbles’ removed
• Many schools fully
    removed regulations by
    October half term

• End to free lateral
    flow tests for all but a
    few vulnerable groups

Wave 1 data collection
May – Dec 2021

Wave 2 data collection
Jan–Jul  2022

• COVID-19 vaccinations
    available for all 5–11-
    year-olds

• Short England lockdown
    instated
• Schools remained open

23 March 2020

December 2021/
January 2022

19 July 20216 January 2021

1 June 2020

24 February 2022

May 2022

September 2021

September 2020

1 April 2022

2 April 2022
8 March 2021

5 November 2020

FIGURE 1 Timeline of COVID-19 policies in England. SATs, standard assessment tasks.
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Objectives
The Active-6 study had seven interlinked objectives, 
reproduced from the study protocol:1

1.	 To assess the short-term effect of the COVID-19 
pandemic on the weekday MVPA of year 6 children 
by comparing data from 2021 (wave 1) to data 
sampled from the same schools in 2017/18 (wave 
0). Assess whether effects differ by socioeconomic 
position and/or gender.

2.	 To determine if there are differences between the 
physical activity and sedentary behaviour of year 6 
children and their parents when compared with data 
sampled from the same schools in 2017/18 (wave 
0) for the following secondary outcomes in 2021 
(wave 1):
A.	 parent accelerometer-measured weekday min-

utes of weekday MVPA
B.	 child accelerometer-measured weekend minutes 

of MVPA
C.	 parent accelerometer-measured weekend min-

utes of MVPA
D.	 child accelerometer-measured weekday seden-

tary minutes
E.	 child accelerometer-measured weekend seden-

tary minutes
F.	 parent accelerometer-measured weekday sed-

entary minutes
G.	 parent accelerometer-measured weekend sed-

entary minutes.

3.	 To assess the medium-term effects of the COVID-19 
pandemic on the primary and secondary outcomes 
listed in objectives 1 and 2 with data sampled from 
the same schools in 2022 (wave 2).

4.	 To examine the extent to which differences in total 
volume of physical activity and sedentary time in 
both 2021 (wave 1) and 2022 (wave 2) are explained 
by the variation in the frequency that the child is 
active, child physical activity enjoyment and moti-
vation, mode of travel to school, child screen time, 
after-school club attendance, parent physical activity 
motivation and self-efficacy.

5.	 To examine the specific impact of school walking, cy-
cling and play provision, curriculum physical activity, 
school grounds and school physical activity policies 
on differences in physical activity.

6.	 To produce rapid interim reports from the project 
to UK policy-makers to inform the development 
of effective strategies to increase physical activity 
in groups who may have been disproportionately 
affected by changes due to COVID-19.

7.	 To understand the implications of COVID-19 on the 
time and resources allocated to physical activity by 
schools and households by addressing four subaims:
A.	 To describe the implications of COVID-19 on 

household finances and spending on extracur-
ricular physical activities.

B.	 To describe changes in the allocation of school 
budgets to physical activity before and after 
COVID-19 and explore the reallocation of time 
between academic activities and physical activity.

C.	 To assess the economic implications and af-
fordability of potential mitigation strategies for 
schools and families.

D.	 To explore the associations between measures 
of health-related quality of life and capabilities 
in children and adults and examine the possible 
impact of inequalities.

8.	 To use qualitative methods to further explore chang-
es in physical activity during COVID-19, including 
factors that influenced activity during this time, and 
potential solutions to mitigate long-term negative 
impact on physical activity.

Methods for data collection and 
analysis
Detailed methods are provided in the study protocol.1 
Specific study methods and analyses are published 
in detail elsewhere, summarised in the overview of 
synopsis papers (Table 1) and signposted in the relevant 
discussion sections.

Mixed-methods data were collected in two waves. Wave 1 
quantitative data collection took place between May 2021 
to December 2021 when lockdowns had finished but some 
COVID-19 mitigation policies were still in place in schools 
and across society and provided data on the short-term 
impacts of the COVID-19 lockdowns on physical activity 
and associated behaviours. Wave 2 took place between 
January and July 2022 when most restrictions had been 
removed, to provide data on the medium-term impact 
(Figure 1). Wave 1 qualitative data was collected between 
August and December 2021 and wave 2 between February 
and July 2022 and provided insights and explanation into 
any observed changes in MVPA.

To provide baseline comparator accelerometer and 
questionnaire data, all participants were recruited from 
schools in the wider Bristol area (England) that had 
previously participated in B-Proact1v, a longitudinal cohort 
study. Both waves of Active-6 quantitative data (wave 1 
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TABLE 1  Active-6 study papers and status

Paper 
no. Title Objective Authors Year Journal DOI

P1 Accelerometer-measured physical 
activity and sedentary time among 
children and their parents in the UK 
before and after COVID-19 lock-
downs: a natural experiment

1, 2 and 5 Salway R, Foster C, de 
Vocht F, Tibbetts B, 
Emm-Collison L, House 
D, et al.10

2022 Int J Behav 
Nutr Phys 
Act

https://doi.
org/10.1186/
s12966-022-01290-4

P2 A multi-perspective qualitative 
exploration of the reasons for 
changes in the physical activity among 
10–11-year-old children following the 
easing of the COVID-19 lockdown in 
the UK in 2021

5, 7 Walker R, House D, 
Emm-Collison L, Salway 
R, Tibbitts B, Sansum K, 
et al.11

2022 Int J Behav 
Nutr Phys 
Act

https://doi.
org/10.1186/
s12966-022-01356-3

P3 Screen-viewing behaviours of children 
before and after the 2020–1 COVID-
19 lockdowns in the UK: a mixed 
methods study

4, 5 and 7 Salway R, Walker R, 
Sansum K, House D, 
Emm-Collison L, Reid T, 
et al.12

2023 BMC Public 
Health

https://doi.
org/10.1186/
s12889-023-14976-6

P4 Short and medium-term effects of 
the COVID-19 lockdowns on child 
and parent accelerometer-measured 
physical activity and sedentary time: a 
natural experiment

3, 5 Jago R, Salway R, 
House D, Walker 
R, Emm-Collison L, 
Sansum K, et al.13

2023 Int J Behav 
Nutr Phys 
Act

https://doi.
org/10.1186/
s12966-023-01441-1

P5 The new normal for children’s physical 
activity and screen viewing: a multi- 
perspective qualitative analysis of 
behaviours a year after the COVID-19 
lockdowns in the UK

7 Walker R, House D, 
Salway R, Emm-Collison 
L, Hollander LE, Sansum 
K, et al.14

2023 BMC Public 
Health

https://doi.
org/10.1186/
s12889-023-16021-y

P6 Comparison of children’s physical 
activity profiles before and after 
COVID-19 lockdowns: a latent profile 
analysis

4 Salway R, de Vocht 
F, Emm-Collison L, 
Sansum K, House D, 
Walker R, et al.15

2023 PLOS ONE https://doi.
org/10.1371/journal.
pone.0289344

P7 The status of active after-school 
clubs among primary school children 
in England (UK) after the COVD-19 
lockdowns: implications for policy and 
practice

4, 5, 6 and 7 Walker R, Salway R, 
House D, Emm-Collison 
L, Breheny K, Sansum 
K, et al.16

2023 Int J Behav 
Nutr Phys 
Act

https://doi.
org/10.1186/
s12966-023-01499-x

P8 The impact of the COVID-19 
pandemic on the physical activity 
environment in English primary 
schools: a multi-perspective qualita-
tive analysis

6 and 7 House D, Walker R, 
Salway R, Emm-Collison 
L, Breheny K, Sansum 
K, et al.17

2023 Public 
Health Res

https://doi.
org/10.3310/
KLML4701

P9 Exploring parents’ physical activity 
motivation during the COVID-19 
pandemic: a mixed methods study 
from a self-determination theory 
perspective

4 Emm-Collison L, Walker 
R, Salway R, House D, 
Sansum K, Breheny K, 
et al.18

2023 Public 
Health Res

https://doi.
org/10.3310/
KPKW8220

P10 School-level variation in children’s 
moderate to vigorous intensity 
physical activity before and after 
COVID-19: a multilevel model analysis

4 Salway R, House D, 
Walker R, Emm-Collison 
L, Breheny K, Sansum 
K, et al.19

Public 
Health Res

https://doi.
org/10.3310/
WQJK9893

P11 Quality of life, capability wellbeing, 
financial strain and physical activity in 
the short and medium term COVID 19 
post-lockdown phases in the UK: 
a repeated cross-sectional study 

5, 6 Breheny K, Salway 
R, House D, Walker 
R, Emm-Collison L, 
Sansum K, et al.20

Public 
Health Res

https://doi.
org/10.3310/
LYJG6305
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https://doi.org/10.1186/s12966-022-01290-4
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https://doi.org/10.1186/s12966-022-01356-3
https://doi.org/10.1186/s12966-022-01356-3
https://doi.org/10.1186/s12966-022-01356-3
https://doi.org/10.1186/s12889-023-14976-6
https://doi.org/10.1186/s12889-023-14976-6
https://doi.org/10.1186/s12889-023-14976-6
https://doi.org/10.1186/s12966-023-01441-1
https://doi.org/10.1186/s12966-023-01441-1
https://doi.org/10.1186/s12966-023-01441-1
https://doi.org/10.1186/s12889-023-16021-y
https://doi.org/10.1186/s12889-023-16021-y
https://doi.org/10.1186/s12889-023-16021-y
https://doi.org/10.1371/journal.pone.0289344
https://doi.org/10.1371/journal.pone.0289344
https://doi.org/10.1371/journal.pone.0289344
https://doi.org/10.1186/s12966-023-01499-x
https://doi.org/10.1186/s12966-023-01499-x
https://doi.org/10.1186/s12966-023-01499-x
https://doi.org/10.3310/KLML4701
https://doi.org/10.3310/KLML4701
https://doi.org/10.3310/KLML4701
https://doi.org/10.3310/KPKW8220
https://doi.org/10.3310/KPKW8220
https://doi.org/10.3310/KPKW8220
https://doi.org/10.3310/WQJK9893
https://doi.org/10.3310/WQJK9893
https://doi.org/10.3310/WQJK9893
https://doi.org/10.3310/LYJG6305
https://doi.org/10.3310/LYJG6305
https://doi.org/10.3310/LYJG6305


DOI: 10.3310/WYHT5821� Public Health Research 2024 Vol. 12 No. 16

6

NIHR Journals Library www.journalslibrary.nihr.ac.uk

n = 393; wave 2 n = 436) were compared with data from 
similar year 6 children and parents/carers from the third 
phase of the B-Proact1V study between March 2017 and 
June 2018, which we will refer to as wave 0 (n = 1296).6 
Participants at wave 0 provided written consent/assent, 
and online consent/assent was provided at waves 1 and 
2. Figure 2 provides summary of data collection waves 
and participants, and Appendix 1 contains details on 
recruitment and consent processes.

The study has three main components, summarised in 
Figure 3, and further detailed in Appendix 2.

Quantitative component
At each time point, participating children and a parent 
or carer wore a waist-worn ActiGraph wGT3X-BT 
accelerometer (Actigraph LLC, Pensacola, FL, USA). 
Participants were asked to wear accelerometers during 
waking hours for five consecutive days in wave 0, 
including two weekend days, and for seven consecutive 
days in waves 1 and 2. Analysis of weekday accelerometer 
data was restricted to participants who provided at least 
two valid weekdays of data, and weekend accelerometer 
data for those who provided at least one valid weekend 
day of data, defined as at least 500 minutes of data, 
after excluding intervals of ≥ 60 minutes of zero counts 
allowing up to 2 minutes of interruptions. Further details 
have been reported elsewhere.1,10 In all waves, child height 
and weight data were collected where possible however, 
particularly in wave 1, this was limited due to COVID-19 

social distancing measures and remote data collection in 
many schools.

As well as accelerometer data and child measurement 
data, we collected questionnaire data from parents/carers 
and children that included demographic data, parent/
carer characteristics, mode of travel to and from school, 
types of physical activity they participate in, parent/carer 
expenditure on child clubs (waves 1 and 2 only), parent/carer 
and child screen viewing, and motivation, perceived physical 
activity ability and health aspiration scales. To capture the 
school physical activity environment and how this may 
have changed across the study due to fluctuating social 
distancing restrictions, we collected data on school physical 
activity policies, use of physical activity in the curriculum, 
active after-school club provision and spend (waves 1 and 
2 only) and the school built environment. A detailed table of 
variables collected can be found in Appendix 3.

Health economics component
Parent/carer and child questionnaires at waves 1 and 2 
included questions to measure family economic situation 
and well-being. Parents were asked to report their 
health-related quality of life and capability well-being 
using validated questionnaires: the EuroQol 5-dimension 
(EQ-5D-5L) questionnaire and ICEpop CAPability measure 
for Adults (ICECAP-A). Children were asked to self-report 
their health-related quality of life using the Child Health 
Utility 9 Dimension (CHU9D) questionnaire, and the 
impact of COVID-19 on their capability well-being was 

Accelerometer,
questionnaire &

height/weight data

Parent interviews

Child focus groups

School staff
interviews

50 schools

Pre COVID-19 Post-lockdown

9 school staff 9 school staff

45 children47 children

22 parents21 parents

436 children
& parents

393 children
& parents

27 schools23 schools

2017–18 20222021

1296 children
& parents COVID-19

LOCKDOWNS

School data

FIGURE 2 Data collected across all waves.
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assessed using questions employed in the Birmingham 
CONTRAST study (Short and long term impacts of 
Covid-19 on Older childreN’s healTh-Related behAviours, 
learning and wellbeing Study), which examined the impact 
of COVID-19 in children and young people.21 Data on 
parent spending on after-school physical activity provision 
and other extra-curricular activities (e.g. community 
activities and academic tutoring) were collected using 
a questionnaire used in a previous study.22 The Family 
Economic Strain Scale (FESS)23 was used to collect data on 
household finances. A detailed table of variables collected 
can be found in Appendix 3.

Qualitative component
Each wave of data collection consisted of in-depth 
semistructured interviews with parents/carers and school 
staff, and focus groups with year 6 children to identify 
the perceived impacts of the pandemic on child and 
parent physical activity. The parent interviews and focus 
groups in wave 1 covered changes in physical activity and 
screen time, with a focus on during lockdowns and when 
schools reopened. The school staff interviews explored 
the different approaches schools have taken to promote 
physical activity before and after the COVID-19 lockdowns 
and school closures, and the opportunities and challenges 
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of those. In wave 2, qualitative research built upon wave 
1 quantitative and qualitative findings where parents and 
school staff were asked about lasting changes in physical 
activity, screen time and the school environment. All topic 
guides can be found in Report Supplementary Material 1.

Oversight and management
The Active-6 study had three oversight and management 
groups. A study management group consisting of all 
co-applicants, study research staff and a parent/carer 
member met monthly to discuss progress, study design, 
problems and solutions and ethical issues. An independent 
study steering committee, consisting of an independent 
chair plus three independent members, including a parent/
carer representative, met on four occasions throughout 
the study to offer guidance. And an impact advisory group 
of key stakeholders in policy and practice met six times 
over the study to disseminate rapid interim findings and to 
provide guidance and insight from the field.

Overview of papers synthesised in 
synopsis
Table 1 provides details of all papers that have been 
published from the Active-6 study, how they link to study 
objectives and publication status at time of publication.

Principal findings

Child physical activity and screen 
viewing in the short-term recovery 
phase of the COVID-19 pandemic
This section summarises wave 1 child accelerometer data 
(Paper 1), wave 1 qualitative data (Paper 2) and wave 1 
screen-viewing data (Paper 3). Full details of the methods 
and findings can be found in those papers (Table 1) and 
cover objectives 1, 2, 4, 5 and 7.

March 2020 to April 2021: periods of lockdowns and 
restrictions (Paper 2)
Parents’ and children’s initial response to the first COVID-
19 lockdown was characterised by feelings of novelty 
as families’ usual responsibilities for work and school 
subsided. This led to increased motivation for well-being 
and physical activities both among families and within 
schools. However, this novelty was short lived. The 
reinstatement of lockdowns and restrictions in winter 
2020–21 caused many to feel frustrated, turning the initial 
feelings of novelty into tedium and low motivation. As 
the restrictions were prolonged, academic and vocational 
responsibilities and pressures gradually returned, creating 
a period that was described as the most challenging 
and inactive of the pandemic. The extent that children 
could access physical activity facilities in their local and 

home environment influenced their physical activity. In 
particular, greater access to green space and facilities 
within the home was an important factor that participants 
linked to more rural communities and greater economic 
affluence. Children without access to facilities quickly 
began to dislike the limited physical activities available 
to them, especially in the later stages of the lockdowns, 
which led to disengagement from physical activity. Life 
under COVID-19 lockdowns and restrictions also led to an 
increased importance of the parent in their child’s physical 
activity, as children were no longer able to be active 
through social activities and having fun with friends. The 
school day, where children were previously active during 
breaktimes and physical education (PE) lessons, at after-
school clubs and with active travel, was for most pupils 
conducted in isolation within the home. Consequently, 
parental encouragement and availability to support their 
child’s physical activity became more influential during 
this period. Increased screen-viewing behaviour was also 
suggested during periods of COVID-19 lockdown and 
restrictions, with a sense that screen-viewing behaviour 
was unavoidable during these periods. Many aspects of 
children’s lives transitioned to screen-viewing activities, 
as families were unable to leave their homes for large 
periods of the day, and these became children’s medium of 
entertainment, education, socialising, childcare and forms 
of physical activity.

April 2021 to December 2021: the short-term recov-
ery phase following lockdowns and restrictions (Papers 
1 and 2)
Accelerometer-measured children’s physical activity 
found that children’s daily MVPA was on average around 
7–8 minutes lower in the short term after the COVID-19 
lockdowns than before the pandemic, on both weekdays 
and weekends (Paper 1). This 8-minute difference is 
broadly comparable to the decline that would have 
previously been expected to occur over a 3-year period 
during primary school; that is, their activity levels were 
those we would have expected of 13- to 14-year-olds. In 
addition, sedentary time was higher than pre-pandemic 
by 15–25 minutes per day (Paper 1). Although both girls 
and children from lower socioeconomic backgrounds 
were less likely to engage in MVPA both before and after 
lockdowns, there was no evidence that the 8-minute drop 
differed between groups (Paper 1). Qualitative analysis 
explored the reasons for this drop in MVPA (Paper 2). 
Children experienced emotional overwhelm and physical 
fatigue during the return to a lifestyle which more 
closely represented that of a pre-pandemic normality, 
particularly during the return to school in September 
2021. This transition was more physically and emotionally 
demanding than the secluded and sedentary lockdown 
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lifestyle. Apprehension and worry about COVID-19 were 
apparent in many children who also found it emotionally 
challenging when the number of people they interacted 
with on a daily basis greatly increased. These feelings of 
emotional overwhelm and fatigue at times manifested as 
social conflict and/or withdrawal, which impacted active 
play, led to some avoidance of active clubs and reduced 
enjoyment of physical activities.

Child screen viewing (Paper 3)
The reported reliance on screen viewing during lockdowns 
and the observed rise in sedentary time post-lockdown 
reflect a change in behaviour. We asked parents about 
their child’s screen viewing and they reported that, by 
December 2021, total leisure screen viewing was higher 
by 11% on weekdays compared with pre-COVID and 
by 8% at weekends. This difference equates to roughly 
12–15 minutes per day and was larger among girls and 
children from lower socioeconomic backgrounds. We also 
saw a change in the types of screen viewing that children 
engaged in, with a shift in the balance between TV and 
non-TV screen viewing. There was a sharp rise of 70–80% 
in the time spent watching TV (including on-demand and 
streaming services), compared with before the pandemic. 
Described as an ‘addiction’ by participants, qualitative 
data also suggested screen-viewing behaviours increased 
in the period immediately post-lockdowns compared 
with pre-COVID-19. This stemmed from the increased 
exposure to and unavoidable screen viewing during 
periods of lockdown that led to habitualisation. This drew 
children away from activities they had previously enjoyed, 
such as active play. However, age-related and/or societal 
changes may also have contributed to these changes. Due 
to increased levels of habitualised screen viewing, parents 
played a key role in setting limitations on their child’s 
screen-viewing behaviour when they struggled to self-
regulate. Organising activities outside the home was one 
means of breaking habitualised screen-viewing behaviour; 
however, many parents were not able to support the 
associated financial and time costs of these activities.

Child physical activity in the medium-
term recovery period of the COVID-19 
pandemic
This section summarises the change over time across all 
waves for child accelerometer data (Paper 4) and wave 2 
qualitative data (Paper 5). Full details of the methods and 
findings can be found in those papers (Table 1) and cover 
objectives 3, 5 and 7.

Accelerometer-measured child physical activity (Paper 4)
Quantitative analysis found that after the short-term drop 
of 8 minutes seen in 2021, by 2022, children’s MVPA 

was on average similar to pre-pandemic times. However, 
the difference in MVPA between what we would have 
predicted based on pre-pandemic data and what we 
observed post-lockdown varied substantially over the full 
year June 2021–July 2022. The pre- and post-lockdown 
gap in MVPA was widest during the winter months when 
MVPA is typically lower, and only returned to pre-pandemic 
levels by May/June 2022. Moreover, this recovery was 
susceptible to COVID-19 outbreaks in this age group, 
such as those in December/January 2021/22 and again 
in February/March 2022. Thus, although children’s MVPA 
returned to pre-pandemic levels a year after lockdowns 
were ended, this recovery was precarious and sensitive to 
temporary disruptions in physical activity provision. Finally, 
despite the recovery in average MVPA in the medium-
term, average weekday sedentary time remained higher 
than pre-pandemic by 13 minutes per day on average, and 
the majority of 10- to 11-year-old children (59%) still did 
not meet physical activity recommendations.

The ‘new normal’ for child physical activity (Paper 5)
In 2022, a ‘new normal’ for children’s physical activity was 
suggested to have emerged, characterised by an increased 
dependence on structured and organised physical activity, 
such as active clubs, and a decrease in unstructured and 
spontaneous physical activities. This change in activity 
patterns stemmed from the continuation of habits formed 
under COVID-19 lockdowns and restrictions. Time spent 
within the home post-lockdown continued to reflect the 
lifestyle of lockdown, such as increased screen time, and 
activities outside the home needed to be planned and 
prebooked, negatively impacting spontaneous physical 
activity opportunities. Lockdown habits within the wider 
context of health, including those related to sleep patterns 
and diet, were also suggested to have continued and 
negatively impacted physical activity. However, although 
many children had returned to pre-pandemic levels of 
physical activity, a differential impact was suggested 
among girls and children with lower socioeconomic 
position, who may be at risk of lower physical activity 
levels in the wake of the pandemic. These were suggested 
to stem from the complex, multifaceted barriers (outlined 
below) to attending organised activities, which have 
become the new normal for children’s physical activity.

Qualitative results highlighted the impact of missed 
developmental experiences among children. A key aspect 
of this related to interrupted social skills development, 
particularly in terms of children’s social confidence and 
ability to connect and harmoniously interact with others 
and may have discouraged active play. Children’s resilience 
skills, described as a crucial emotional skill for children, 
were also interrupted, with some reporting difficulties 
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coping with physical discomfort brought on by physical 
activity. In addition, physical skills among children were 
also interrupted, reflected in decreases in time-based 
school athletics competitions and children’s swimming 
capabilities. As a result, a persisting sense of tiredness and 
fatigue among children discouraged them from physical 
activity. A perceived lasting impact of the pandemic on 
the mental health of children and their parents was also 
discussed, such as an increased requirement for and use 
of mental health support in schools. Families who were 
experiencing mental health challenges were thought to 
face elevated barriers to engaging their child in physical 
activity. For example, encouraging children to leave the 
home could require significant effort by the parent when 
children were uncooperative. Mental health challenges 
were seen as reciprocal with sedentary behaviours, which 
negatively impacted mental health and led to increased 
sedentary behaviours.

Understanding the new normal: 
child activity profiles and active club 
participation
This section summarises the findings of further analysis of 
child accelerometer data from all waves to explore child 
activity profiles (Paper 6), and qualitative, questionnaire, 
and cost data from waves 1 and 2 on active clubs (Paper 
7). Full details of the methods and findings can be found in 
those papers (Table 1) and covers objectives 4, 5, 6 and 7.

The analysis in the previous section gives a picture of 
average MVPA change over time, and qualitative insights 
into why these changes took place (Papers 4 and 5). 
However, it was important to go beyond these analyses to 
explore the impact of the COVID-19 lockdowns on child 
physical activity in more detail. Specifically, we wanted to 
explore changes in typical patterns of child activity since 
the lockdowns to understand how physical activity has 
changed for different kinds of children, and movement 
between these groups (Paper 6). Additionally, recognising 
the importance of structured physical activity in the post-
lockdown new normal, we wanted to look at changes to 
active club participation, cost and location (Paper 7).

Identifying children’s activity profiles (Paper 6)
We undertook analyses to explore the complex 
association between physical activity and sedentary time, 
to see whether there are specific groups of children who 
are most likely to be inactive post-lockdown, beyond the 
average patterns. We identified six ‘activity profiles’ for 
children that reflected different patterns of MVPA and 
sedentary time, ranging from a highly active profile, with 
high MVPA and low sedentary time especially at weekends, 
to a sedentary and inactive profile, with very low levels 

of MVPA and high sedentary time. We found that the 
profiles themselves had changed before and after COVID-
19 lockdowns, with a pre-pandemic group, characterised 
by higher MVPA, replaced by a group characterised by 
a mix of MVPA and light activity, a pattern similar to 
that seen among younger children pre COVID-19. The 
proportions of children in each profile also changed, with 
more children in the least active profiles and fewer in the 
most active profiles, especially in the short-term recovery 
phase. In particular, by 2022, the largest profile was the 
sedentary and inactive, with over one-quarter (27%) of 
children in this group compared with 19% pre-pandemic. 
We also found that gender and socioeconomic gaps had 
widened. Only 18% of the most active profiles were girls 
compared with 30% before COVID-19, while in the least 
active profiles, the proportion of girls increased from 69% 
to 74%. We also saw socioeconomic differences, with the 
existing gap in the inactive profile widening from 63% 
from households with lower educational qualifications to 
84%, and a new emerging socioeconomic disparity in the 
most active group, with fewer children from households 
with lower educational qualifications. These findings 
indicate changes in post-lockdown children’s physical 
activity, in terms of who is being active and how, and it 
is important to understand these further to develop new 
strategies to increase children’s physical activity and 
tackle inequalities.

The role of active clubs (Paper 7)
As qualitative analysis suggested a shift in child activity 
from unstructured play towards more structured physical 
activities, we undertook analysis on the role of school- and 
community-based active clubs in the post-lockdown ‘new 
normal’. This took a mixed-methods approach, combining 
quantitative data from children on club attendance, 
from parents on expenditure on clubs and from schools 
on active club provision, with qualitative data from all 
three groups. While total active club participation among 
children was similar before and after lockdowns, there was 
a rise in participation in school-based active clubs (43% of 
children participated in at least one school-based club in 
wave 0 compared to 50% in wave 2) and a corresponding 
drop in community-based active clubs (80% of children 
participated in at least one community-based club in wave 
0 and 74% in wave 2). Qualitative analysis highlighted that 
the increased cost of living and fallout of the COVID-19 
pandemic were mechanisms behind this possible shift 
from community- to school-based active clubs. It found 
that community-based active clubs were seen as a luxury 
that many were unable to afford due to their increased 
cost and requirement for parent time and support; 45% 
of parents said their child would attend more community 
clubs if they were cheaper. These findings were echoed in 
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our cost analysis, with median costs per session of £6.67 
for community-based active clubs and £3.88 for school-
based active clubs, with 50% of school-based active 
clubs free to attend. Lower participation in community 
clubs created challenges to organising competitions and 
offered less opportunity for club-based friendships that 
had previously motivated children to attend, affecting 
the quality of experience of attending these clubs. Adults 
were also volunteering less at community-based active 
clubs due to decreased availability and increased work 
pressures. Subsequently, children from families with lower 
educational qualifications, and/or those experiencing 
increased economic strain, were particularly impacted and 
participated in fewer active clubs.

Despite increasing active club provision, many schools 
were struggling to meet the increased demand for active 
clubs. School-based active club provision largely relied on 
school staff volunteering their time, which has become 
more challenging due to an increasingly pressured school 
environment. As a result, many schools tried to ensure 
that as many children as possible had some access to 
active clubs by rotating children through waiting lists or 
with different children attending on different days. We 
found that those children attending school-based active 
clubs were attending fewer clubs per week than before 
the pandemic, with those attending on three or more days 
decreasing from 19% in wave 0 to 10% in wave 2, which 
could be a result of such policies. Funding sources, such 
as the PE and Sport Premium, were a key component of 
affordable school-based active club provision, with 62% 
partially or wholly subsidised to parents.

Gender differences continued in the medium-term post-
lockdown, with similar percentages of girls and boys 
participating in school-based active clubs but fewer girls 
participating in community-based active clubs. Parents of 
girls reported a larger total expenditure on community-
based active clubs than parents of boys (median average 
£12 for boys and £15 for girls), despite girls attending 
fewer clubs. This may be attributed to the gendered 
nature of club attendance and the associated costs, as 
clubs boys typically attend such as football and rugby are 
cheaper to run than those typically attended by girls, such 
as gymnastics. As discussed above, cost is a key barrier 
to active club participation in the context of the cost-of-
living crisis and fallout of the COVID-19 pandemic, so may 
contribute to the gendered patterns in MVPA.

The role of schools
This section summarises qualitative data on changes to 
the school physical activity environment (Paper 8) and any 
school-level variation in MVPA outcomes (Paper 10). Full 

details of the methods and findings can be found in those 
papers (Table 1) and cover objectives 4, 6 and 7.

The primary school environment is a significant context for 
child physical activity. The structured nature of a school day 
regulates obesogenic behaviours24–28 and, for some children, 
school days are where they have greatest opportunity to 
engage in diverse physical activities, with around 15% of 
the total variability in child MVPA attributable to school-
level factors.29 In 2020 and 2021, English schools closed to 
most children on several occasions to mitigate the spread 
of COVID-19. When schools reopened, COVID-19 social 
distancing policies were in place for several months, which 
impacted schools’ physical activity environments, such 
as policies on sanitation of equipment, how much space 
children had access to, how active play could be supported 
and active travel.

Changes to the school physical activity environment 
(Paper 8)
We undertook analysis of all qualitative data across both 
waves to understand the changes to school physical 
activity environments that took place, how these were 
experienced by staff and pupils and if/how these were 
retained. Returning to the ‘in-person’ school rhythm in 
September 2020 was seen to increase child physical 
activity after the first lockdown and school closure. During 
this first term children’s well-being activities, including 
physical activity, were prioritised through recovery 
curriculums which were implemented to even out the 
detrimental physical, social and emotional impacts of 
lockdown. However, by September 2021, after another 
school closure and ongoing issues with pupils following 
guidance to self-isolate following infection with COVID-
19, school staff described exceptional pressure to ‘catch 
up’ on lost learning. PE competed with core subjects 
for time, staffing issues (including ongoing COVID-19 
infection and self-isolation) led to insufficient playground 
support staff and extracurricular clubs were reliant on 
scarce teaching staff time. Schools reported an uneven 
impact of lockdowns and COVID-19 measures on schools 
and their pupils, with the post-lockdown physical activity 
environment characterised by variation. COVID-19 social 
distancing policies have been retained to varying degrees 
within schools, at times in the interests of pupils and at 
others in the interests of the over-pressured school. 
School physical activity culture has also been impacted, 
with some schools unable to prioritise physical activity due 
to the post-lockdown pressures described above, while 
others strengthened their physical activity culture having 
understood its benefits to pupils through the pandemic. 
Importantly the pandemic, school closures and ongoing 
disruptions have had an uneven impact on children’s 
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physical activity. School staff observed that children who 
were already inclined to physical activity have returned 
to their activities. Conversely, staff described greater 
challenges in getting less active children active post 
lockdowns, creating greater polarisation between active 
and inactive children.

Between-school differences in MVPA (Paper 10)
Exploring post-lockdown changes in the between-school 
differences in MVPA can help to determine quantitatively 
if the role that schools play has changed since the 
pandemic and can identify which school-level factors, 
such as environment, policies or sociodemographics, 
are associated with MVPA. Understanding these school 
factors is essential in understanding first why changes 
to children’s physical activity took place; second, which 
environmental and school factors impact on child 
physical activity post-COVID-19 lockdowns; and third, 
the opportunity to influence these to promote physical 
activity in schools going forward.

The quantitative data showed that while schools differed 
from each other in terms of average child MVPA, they all 
showed the same overall pattern of a drop in average MVPA 
in 2021 followed by a recovery in 2022. A reduction in 
the proportion of school-level variation in 2021 suggested 
that, in the short term, difference in physical activity 
between children was mainly due to unobserved individual 
factors, with the importance of schools re-established by 
2022. Important school-level factors both pre and post 
lockdowns were the existence of a cycle training policy, 
the proportion of children in the year using active travel 
to school, and the average number of active after-school 
clubs attended in the year group, all of which had a positive 
association with MVPA, and whether PE lessons were 
often compromised due to lack of space. These factors 
increased in importance post lockdowns, accounting for 
nearly three-quarters (72%) of the school-level variation in 
2022, compared with 22% pre COVID-19 (corresponding 
to 9% and 3% of the total variation in MVPA). Moreover, 
the relative importance of these factors has changed, with 
high average club attendance and compromised PE space 
becoming important in 2022, and active travel less of a 
contributor. Thus, while schools remain important, we have 
seen a change in the way in which schools affect children’s 
physical activity, with the increased role of active after-
school clubs supporting other Active-6 findings.

Parent/carer physical activity and 
household well-being across the 
pandemic
This section summarises the parent accelerometer data 
across both waves (Paper 4), questionnaire and interview 

data on parents’ physical activity motivation across both 
waves (Paper 9) and household health, well-being and 
financial strain data across both waves (Paper 11). Full 
details of the methods and findings can be found in those 
papers (Table 1) and cover objectives 3, 4, 6 and 7.

We collected data on parent/carer physical activity, 
including accelerometer-measured MVPA, to provide 
information on household contexts. Health-related 
quality-of-life measures added to our evidence base for 
any changes in physical activity behaviour post lockdowns 
and allowed us to examine any associations with household 
finances and inequalities. The financial strain measure was 
included to understand the financial impact of COVID-19 
on families, and which would potentially build into the 
narrative around solutions to increase physical activity (if 
needed) which must be mindful of the economic climate. 
We were also interested in the impact of the lockdowns 
on parent/carer motivation for physical activity.

Parent/carer physical activity and motivation (Papers 
4 and 9)
Parent/carer physical activity has followed a very different 
pattern to children over the course of the pandemic 
(Paper 4). In the short-term post lockdown, there was 
no difference in MVPA on either weekdays or weekends, 
compared to pre-pandemic. However, by 2022 parents’ 
weekend MVPA was higher than before the lockdowns by 
8 minutes. There was no difference in sedentary time at 
either point post lockdown.

To understand this observed pattern in MVPA, we 
undertook a mixed-methods analysis to explore how 
the lockdowns impacted parent/carer physical activity 
motivation (Paper 9). Framed within self-determination 
theory, the findings suggest that autonomous motivation, 
especially enjoyment and the importance for mental and 
physical well-being, was a key driver in keeping parents 
active during lockdowns, and remains important for 
physical activity post lockdown, with introjected regulation 
potentially playing an increased role. Interviews with 
parents highlighted the important role that motivation 
played in their physical activity engagement throughout 
the COVID-19 lockdowns and in the months following 
the easing of restrictions, offering explanation for the 
continuity of parent/carer MVPA we observed.

The qualitative findings also provide valuable insight into 
how the lockdowns impacted on parent/carer motivation 
through supporting, or thwarting, the basic psychological 
needs of autonomy, competence and relatedness. 
Whereas discussions of the lockdown impact on autonomy 
and competence were mixed and in many cases positive, 



DOI: 10.3310/WYHT5821� Public Health Research 2024 Vol. 12 No. 16

13Jago R, House D, Salway R, Walker R, Emm-Collison L, Sansum K, et al. Assessing the impact of COVID-19 on the physical activity of 10–11-year-old children and their parents: Active-6 
a mixed-methods study. Public Health Res 2024;12(16):1–29. https://doi.org/10.3310/WYHT5821

This synopsis should be referenced as follows:

crucially there appear to be enduring negative impacts on 
aspects of relatedness, particularly feeling connected to 
others, that must be addressed to support parent/carer 
motivation to be physically active and to maintain their 
well-being.

Health-related quality of life, capability well-being and 
family financial strain (Paper 11)
Given the observed changes in child physical activity, we 
explored whether there were related changes in parent/
carer and child health-related quality of life, capability 
well-being and family financial strain in the short and 
medium terms after the COVID-19 lockdowns. We found 
no differences between the short- and medium-term 
(waves 1 and 2) adult or child health-related quality of life 
or capability well-being measures on average. However, 
family financial strain was slightly worse in wave 2 
compared with wave 1. When health-related quality of 
life and capability well-being were explored alongside 
family financial strain, children in families experiencing 
most financial strain had notably poorer health-related 
quality of life, and parents’ health-related quality of life 
and capability well-being decreased as financial strain 
worsened. This finding is of interest in the context of 
the ‘new normal’ for children’s physical activity, as some 
families may be less able to participate in organised active 
clubs due to financial strain.

Discussion

Contribution to existing knowledge
The findings of Active-6 make several valuable 
contributions to existing knowledge, providing layered 
and multiperspective insight into how the COVID-19 
lockdowns impacted child and parent/carer physical 
activity in the short and medium terms (Figure 4).

It was expected that prolonged lockdowns would have a 
negative impact on child and adult physical activity, and 
studies undertaken during the lockdowns have evidenced 
this,30–33 but of greater importance is how behaviour 
was impacted in the longer term once lockdowns and 
restrictions were removed, as society recovered from 
the pandemic. Active-6 has found that it has taken a 
year since lockdowns were lifted for children’s MVPA to 
recover to pre-pandemic levels, and weekday sedentary 
behaviour remains elevated. But the fluctuations in MVPA 
we observed over the course of the study suggest that 
the recovery in children’s MVPA may be susceptible to 
temporary disruptions to physical activity provision, such 
as school closures. To our knowledge, this is the first 
peer-reviewed research to explore this in a UK context. 
Our data are broadly consistent with Sport England’s 

2022 Active Lives Survey, which suggested that average 
activity levels had returned to pre-pandemic levels among 
children.7 However, our study provides novel insight into 
the short- and medium-term impact of the lockdowns and 
restrictions in England using accelerometer-measured 
physical activity, rather than relying on self-report 
methods, such as those in the Active Lives survey.

Despite an overall recovery in levels of physical activity 
among children to their pre-pandemic levels, we found 
that still only 41% of children were meeting physical 
activity guidelines, and that the way in which children are 
active has changed. We have termed this the ‘new normal’ 
for children’s physical activity, characterised by a reliance 
on structured activities such as active clubs. This finding 
contributes to existing knowledge by providing unique 
insight into post-lockdown physical activity patterns 
among children in the UK. In our evaluation of the 
current status of active club participation among children, 
financial pressures were driving a shift from community-
based to school-based clubs where children are physically 
active. Furthermore, schools were at times struggling to 
meet this increased demand, and the quality of community 
clubs may also be impacted by lower attendance. These 
findings add novel and timely insight into the post-
lockdown challenges to children’s participation in physical 
activity and provide specific recommendations to address 
disparities and promote physical activity.

We have found that the post-lockdown school 
environment is highly pressured, impacting the extent to 
which schools can support and encourage child physical 
activity. Research shows schools are important contexts 
for child physical activity,27,34 so strategies sensitive to 
the post-lockdown school environment are needed to 
support schools to enable child physical activity and 
future research is needed to further explore the impact of 
post-lockdown changes on physical activity environments 
in schools, particularly over the longer-term, as schools 
continue to adapt post lockdowns.35 However, our analysis 
highlights the importance of relatively simple changes, 
such as ensuring that PE is prioritised even when space 
is an issue, a cycle training scheme, a strong active club 
environment and, to a lesser extent, encouraging active 
travel to school where possible, which could potentially 
reduce post-lockdown differences between schools.

Across the range of our studies and analyses we 
found that the detrimental impact of the COVID-19 
lockdowns has been worse for those least active, 
girls and lower socioeconomic families, evidencing a 
widening of socioeconomic inequalities. Socioeconomic 
health inequalities is a key public health issue in the 
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UK; 35.6% of premature deaths are attributable to 
socioeconomic inequality36 We know that physical 
activity is a habit established in childhood for life and 
that it is beneficial for lifelong physical and mental health 
life.2–5 Therefore, supporting more children from lower 
socioeconomic households to meet physical activity 
guidelines can therefore help address socioeconomic 
health inequalities. The Active-6 project provides 
unique insight into the post-lockdown challenges 
facing children from lower socioeconomic households, 
which has been identified in Sport England’s Active 
Lives Survey 2022.7 Namely, cost-related barriers are 
creating challenges to participating in the new normal 
for children’s physical activity, which is exacerbating 
pre-existing disparities. However, due to sampling 
limitations, we feel that further research is warranted 
that explores physical activity among children from 
lower socioeconomic households.

We observed gender disparities in physical activity, with 
girls being less active than boys. Before the pandemic, 
there was clear evidence that girls participated in 
less physical activity than boys in the UK,8 which has 
continued following the pandemic.7 Our results suggest 
that extended interruptions to physical activity during 
periods of lockdowns and restrictions impacted girls’ 
perceptions of self and physical activity. Recent reports 
echo the challenges of these negative perceptions among 
girls.37 Subsequently, when combined with increased 
costs for girls community-based active clubs, these may 
be barriers to participation in the physical activity new 
normal for children. Thus, there is a need to promote 
physical activity among girls, and perhaps especially girls 
from lower socioeconomic groups.

Take home messages
•	 �After a short-term drop, average children’s physical 

activity recovered to pre-pandemic levels, but this 
recovery took nearly a year after the lockdowns 
and may be susceptible to future disruptions to 
physical activity, such as school closures and stay-
at-home orders.

•	 �Most children are more sedentary than before the 
pandemic and 59% of 10- to 11-year-old children 
do not meet physical activity guidelines. There is 
a pressing need to promote and support physical 
activity in children.

•	 �Some groups have been more adversely impacted, 
particularly families with lower socioeconomic 
position, girls and children who were less active 
before the pandemic. Our findings suggest a 
widening gap and growing inequalities.

•	 �Strategies to support child physical activity must 
recognise how it has changed, with the ‘new 
normal’ suggesting there should be a stronger focus 
on access to structured activities, especially for 
those groups who typically engage in less activity.

Strengths and weaknesses of the study
The key strength of this study is that child physical activity 
post-COVID-19 lockdowns was measured through 
independent data collection and analysis methods 
(quantitative and qualitative) and then combined into 
one narrative that provides nuance and depth to our 
understanding. Collecting accelerometer-measured 
physical activity was a particular strength, as other major 
studies rely on self-report data, which are subject to social 
desirability and recall bias.7 Additionally, this study used 
baseline data collected before the pandemic, rather than 
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relying on recall, and the collection of two additional post-
lockdown waves of data, to measure change over time. 
These data came from the same schools and the same-
aged children, which reduced school-level variability in 
estimates. Active-6 collected data in the post-lockdown 
recovery phase of the pandemic to focus on the longer-
term impacts of COVID-19 and implications for policy and 
practice beyond immediate restrictions. We applied novel 
statistical techniques to model change over time and 
account for important factors that influence differences, 
such as seasonality. Our qualitative data gathered multiple 
perspectives of parents, children and school staff to 
triangulate perspectives. Again, two waves of this data 
enabled us to note and observe any changes over time 
and provide explanation for the device-measured changes 
we observed. Lastly, our mixed-methods design means 
accelerometer and questionnaire data are supported and 
enhanced by the qualitative study, and vice versa.

This study does, however, have weaknesses. The natural 
experiment design means that it is possible that observed 
differences are due to factors that have changed between 
2017/18 and 2021/22 other than COVID-19 and 
associated lockdowns. Our sample is biased towards 
households with higher educational qualifications, with 
only 40% of our families from non-graduate households. 
Therefore, we can generalise to some extent but not explore 
socioeconomic factors in detail. Finally, the adult sample 
of our study is not typical of adults as a whole. These are 
specifically parents/carers of 10- to 11-year-old children 
between the ages of 35–49 years and, importantly, 75% of 
our adult sample is female, so these data mainly represent 
the experiences of mothers. These sample biases must 
be considered when interpreting the study findings and 
suggest that future research to target low socioeconomic 
families and fathers could be warranted.

Challenges faced and limitations
The major challenge this study faced was undertaking 
participant recruitment and data collection through 
primary schools during the COVID-19 pandemic, when 
social distancing restrictions and case numbers fluctuated. 
Protocols had to be flexible to both virtual and in-person 
study briefings and data collection, with child height and 
weight data, particularly in wave 1, at times not possible to 
collect due to social distancing guidelines. The purpose of 
this study was to provide rapid insight on the impact of the 
pandemic on child physical activity and, as such, recruitment 
and data collection began as soon as possible. This prevented 
taking time for deeper school community engagement, and 
this, combined with an uneven impact of the pandemic, may 
have limited participation of schools and families.

Patient and public involvement
Engaging members of the wider communities of 
Active-6 has been of central importance to this study. 
We embedded patient and public involvement (PPI) at 
every step to improve the study outcomes and created 
dissemination materials that were useful and relevant to 
each audience. PPI, therefore, took place throughout the 
study, but was of particular importance in designing the 
specifics of data collection and creating resources to share 
our findings. PPI input has been invaluable, improving data 
collection protocols and materials and the content, design 
and channels for dissemination. This section on PPI, 
therefore, can be read and understood in conjunction with 
the following section on dissemination. Below we outline 
PPI undertaken with key stakeholder groups.

Parents
Parent members have sat on the study oversight groups 
– the study management group and study steering 
committee – and have shaped and steered the day-to-day 
management of the study, provided feedback on draft 
materials including interview guides, protocols and school 
feedback materials and contributed to publications.

Schools and children
We have worked closely with school staff and children to 
provide two-way dialogue on data collection processes 
and study findings. We ran two PPI sessions with children, 
which explored reflections on wave 1 data collection 
processes to build upon in wave 2 and provided feedback 
on several relevant dissemination materials. Year 6 
teachers and senior leadership team staff were consulted 
on data collection processes and all school or classroom-
focused materials we have produced.

Policy
At the outset of the study, an impact advisory group 
(IAG) was established, drawing advisors from a variety 
of local and national organisations working to promote 
children’s physical activity, including Department for 
Health and Social Care, Office for Health Improvement 
and Disparities, Sport England, Public Health Scotland, 
Active Scotland and Public Health Wales. Support from 
many of these organisations was established during the 
grant application process and the aim of this group was to 
share rapid findings for feedback and dialogue between 
the Active-6 team and policy colleagues as the study 
developed and the findings emerged. Members of the 
IAG advised the study team on relevant dissemination 
materials and channels, both in the IAG meetings and 
through targeted conversations with members about 
dissemination in their particular field. Several suggestions 
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for dissemination materials and channels emerged from 
these conversations.

Practitioners
Senior staff from local club providers and national charity 
and third-sector organisations such as Wesport, Active 
Gloucestershire, Bristol Sport Foundation and the Youth 
Sport Trust sat on the IAG and contributed the perspective 
of child sport and physical activity providers on the data 
collection, interim findings and dissemination materials. A 
PPI session was run with on-the-ground club provider staff 
to review and improve the specific dissemination materials 
tailored to the practitioner audience. We additionally had 
a representative from the local authority public health 
team as co-applicant on the study and who sat on the 
study management group, providing a unique and valuable 
perspective on study decision-making.

Dissemination
Providing rapid feedback to policy and practitioner 
colleagues was a study objective, which we did through 
our IAG at mid and end points of each data collection 
wave. This took the study findings directly to those they 
impact upon in a timely manner and provided dialogue on 
the data collection and analysis while it was taking place.

Beyond this, our dissemination strategy aimed to share 
relevant and useful materials in a variety of formats to 
all study stakeholder groups. The key stakeholder groups 
identified for our study were policy, schools, active club 
and sports commissioners and providers, parents and 
children and academics. With their input, we designed 
tailored materials for each of these stakeholder groups 
and identified channels for dissemination.

Two outputs have been central to our dissemination 
plan and are designed for all stakeholder groups and to 
encourage engagement with further study resources. 
These are the ‘Active-6 hub’ and a study animation. We 
worked with Actify, a social enterprise that hosts an online 
platform of physical activity digital content, to produce 
these. The animation provides a very general overview 
of the study and findings, and then signposts to the hub, 
which is designed for different stakeholder groups to 
easily navigate to relevant study materials that provide 
further findings or offer recommendations to increase 
child physical activity.

Below, we outline the additional specific materials and 
resources produced to disseminate Active-6 findings to 
each stakeholder group and the channels through which 
we did this, and how the animation and hub was shared 
with these groups.

Policy
We worked with PolicyBristol to produce a policy briefing 
that identifies key findings from the study and a list of policy 
recommendations that can support children’s physical 
activity. The briefing was disseminated to a comprehensive 
list of contacts and stakeholders beyond the members 
of our IAG, including Members of Parliament, Peers and 
Councillors who sit on relevant all-party parliamentary 
groups or with relevant portfolios. Additionally, PPI and 
consultation with IAG members told us policy colleagues 
were keen for a slide deck of study findings. Both the 
policy briefing and the slide deck were launched with the 
IAG at a final study meeting in September 2023.

We have worked to present findings and content directly 
with policy partners in their spaces and to their audiences. 
We submitted evidence to the Prevention Inquiry for 
the Health and Social Care Select Committee to explore 
how to improve child physical activity since COVID-19 
lockdowns. Professor Jago presented study findings at 
the Youth Sport Trust annual conference, the UK’s leading 
charity working to improve young people’s education 
and development through sport and play, where he was 
one of four speakers in the room with the aim to bring 
together policy-makers, academics and insight specialists 
to share the latest evidence on children’s activity and 
school sport. Locally, we presented findings to the NHS 
Bristol, North Somerset and South Gloucestershire 
Clinical Commissioning Group via their Research 
Showcase Seminar, to the Office for Health Improvement 
and Disparities’ South West Children’s Healthy Weight 
and Physical Activity community of practice meeting at 
the Southwest Public Health Conference 2023, which 
convenes regional academics and practitioners, and 
Active-6 was featured as a case study in the 2022/23 
Director of Public Health Report for Bristol City Council, 
which was presented to the Bristol Health and Wellbeing 
Board and the Bristol City Council Cabinet.

To focus dissemination in the areas and communities that 
participated in the study, we worked to share study findings 
to the relevant teams in the four local authorities in which 
the study took place. Colleagues in these local authorities 
have shared tailored summaries of the study’s key messages 
via newsletters and bulletins across public health, children 
and young people and education teams. This summary was 
also shared through the local authorities to primary school 
head teachers, so that the study reached primary school 
decision-makers and senior leadership team members.

Primary schools
The primary school environment is an important context 
for children’s physical activity and school staff a key 
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audience for our findings. In addition to dissemination to 
senior leadership team members in the wider Bristol area 
described above, we wanted to maintain communication 
with the Active-6 schools so we produced and disseminated 
a classroom poster suggesting ‘4 things we can do to get 
active’, which had input from year 6 children and teaching 
staff. This poster was printed for study schools as children 
and staff felt this would be a useful presence in the 
classroom to remind them of the importance of activity 
and movement in the school day. We also shared the 
animation with study schools, and primary school staff 
told us that within schools the animation was a useful tool 
for engagement with physical activity post-lockdowns that 
can be watched in key stage 2 assembly and classrooms 
(with a class discussion), and shared with wider school and 
academy communities via their communication platforms.

We wanted the Active-6 schools to be able to engage with 
their data, so we shared school-level aggregated data on 
MVPA and sedentary time on weekdays and weekends for 
children and parents after each wave of data collection. We 
did this via tailored A2-sized posters which were printed 
for each study school and an electronic PDF copy was 
also shared with parents and families via school mailing 
lists or newsletters. We created two lesson plans (with 
input from study year 6 teachers), which we shared with 
these posters, exploring different themes around physical 
activity that were relevant to the key stage 2 science and 
maths curriculums. These materials were well received, 
with examples of staff feedback such as:

I have sent the data to share in our newsletter and 
shared the lesson plan so that it can be used in Upper 
KS2 as we think about active travel and healthy schools.

Year 6 teacher

It is good to see the feedback to understand more about 
how exercise habits have changed in recent years.

Year 6 teacher

[The resources are] absolutely brilliant and will help to 
back-up and inform what we do

PE coordinator

Beyond study and local primary schools, it was essential to 
communicate our findings with PE teachers at a national 
scale. We worked with the Youth Sport Trust (YST), whose 
main audience base is PE teachers, to collaborate and 
share findings. Active-6 papers are included in the YST 
‘knowledge bank’, evidence is included in their 2023 PE 
and School Sport report, and we shared study findings in 
a post for the YST blog. We have written an article for 
PE Matters, the official journal for the Association for 

Physical Education, the membership organisation for PE 
teachers in the UK (Autumn 2023 issue), and Professor 
Jago shared findings in an analysis piece in the Times 
Education Supplement, to reach a wider teaching and 
school staff body.

Club providers
After consulting with club provider members of our IAG, 
we identified the need for a summary of findings and 
implications tailored to providers who deliver active clubs 
at schools and in the community. With input from staff 
who run clubs in primary schools, we created a one-
page PDF provider summary and shared it through local 
networks of club commissioners and providers.

This summary was also an appropriate format for schools, 
particularly PE teachers and senior leadership team 
members, so was also disseminated via the local authority 
networks and channels.

Families/general public
The families that took part in Active-6 are a particular 
group with which we undertook steps to engage and share 
study findings. We shared the animation and hub directly 
with all Active-6 families via e-mail.

When key study papers were published we worked on 
a media release to share their findings with the general 
public and industry. These successful in gaining media 
traction and Active-6 findings have been covered by over 
20 news outlets including nationally in The Times, The 
Guardian, the BBC, and internationally in France, the USA 
and India. We have worked to enhance the publication 
of key study papers by publishing blog posts in relevant 
partner blogs and online media in order to provide a plain 
language and accessible summary of the key messages. 
We published a thought leadership piece in The 
Conversation on the wave 1 accelerometer data, the blog 
for the Youth Sport Trust mentioned above sharing the 
findings on the ‘new normal’, and a post on our findings on 
club participation post-lockdown on We Can Move’s blog. 
Finally, we provide a plain language summary of each 
academic paper we publish on the Active-6 hub, with a 
link to the full paper.

Academics
To disseminate our findings to academic audiences we have 
11 study papers in various stages of publication, outlined 
in Table 1, and have been accepted to presented findings 
at several relevant conferences. This included the Scottish 
Physical Activity Research Connections conference 2023, 
which brings together a network of physical activity 
researchers as well as policy-makers and practitioners.

https://doi.org/10.3310/WYHT5821


DOI: 10.3310/WYHT5821� Public Health Research 2024 Vol. 12 No. 16

18

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Equality, diversity and inclusion

To maximise precision of the primary outcome, the 
schools invited to participate in Active-6 were 50 state 
primary schools which completed phase 3 of the pre-
COVID B Proact1v study. These were a mixture of urban, 
suburban and rural schools, drawn from all five Indices 
of Multiple Deprivation (IMD) quintiles and of different 
sizes covering four local authorities in the Bristol area. 
The 28 schools that took part in Active-6 were broadly 
representative of these schools.19 All children enrolled 
in year 6 in participating schools were eligible to take 
part. We did not employ stratified sampling to boost any 
specific demographic groups. Participating children were 
roughly equally split by gender, and were drawn from 
all IMD deciles, although there were more participants 
from higher socioeconomic backgrounds at all time 
points, especially in the post-lockdown data collection. 
The sample had low ethnic diversity, with only 8% from 
non-white backgrounds, slightly lower than the study 
area as a whole (12% estimated from 2021 Census). 
Participating adults were all parents/carers of 10- to 
11-year-old children and were predominantly aged 
35–49 years. The large majority (75%) were female; to 
increase participation rates we did not target parent/
carers by gender.14

In the qualitative study, there was more scope to shape 
and monitor recruitment, where certain study schools 
and groups were targeted to increase their inclusion. 
However, inclusion and representation of diverse ethnic 
backgrounds, lower socioeconomic status groups and 
male parents is limited, in part due to the challenges of 
conducting research during a pandemic and ongoing 
school and family disruptions and in part due to the 
relatively small quantitative sample from which to draw 
from.11,14

In the study team, we were able to support the 
University of Bristol’s Widening Participation Research 
Summer Internship scheme, which provides promising 
undergraduate students from underrepresented 
backgrounds with hands-on research experience to 
encourage postgraduate study and/or a career in research. 
Our intern supported all aspects of Active-6 work and 
made a valuable contribution to the study.

Impact and learning

Further dissemination
As described above, our dissemination plan has been 
underway alongside the publication of study papers. 
We build on work to date and continue discussions and 

dissemination that ensure the outcomes of our research 
are taken forward by stakeholders.

Many of the key ideas that have emerged from this project 
are being taken forward in a UK Research and Innovation-
funded project called PASSPORT, which seeks to develop 
a context-specific intervention for primary school 
physical activity.35 We intend to continue our IAG into 
the PASSPORT study to continue the useful and engaged 
dialogue we have had in Active-6.

Impact
Findings from the study that have been published to 
date have had some impact in the general public, study 
schools, policy-makers and practitioners. Longer term, we 
are hoping to see the impact of the dissemination of the 
study findings. The study findings and implications can 
be brought into key policy agendas and decisions in the 
areas of child physical activity and schools. We have set up 
search and track functions on Overton, a policy database, 
to track any policy impact.

Lessons learned for future research
The Active-6 study has provided lessons to draw on for both 
research design and the focus of future studies in the field. 
Working with schools particularly through the challenge 
of COVID-19 has been informative, and we have learned 
that successful schools-based research depends on close 
collaboration between a school and the research team and 
recognising the specific and unique context and needs 
of each school and school community.35 The findings of 
Active-6 are building a picture of an uneven impact of the 
pandemic on child physical activity, with certain groups of 
children more adversely affected and at risk of long-term 
health consequences of low physical activity. In Active-
6, we identified a need for future research to undertake 
careful recruitment of under-represented groups, 
particularly schools with higher deprivation indicators and 
the families from these schools in turn, through long-term 
engagement and relationship building in schools.

The PASSPORT study seeks to explore and evaluate 
a context-specific model for child physical activity 
interventions in English primary schools, building on 
these reflections.

Implications for decision-makers

1.	 Policy and programmes to support children’s phys-
ical activity must be sensitive to the ‘new normal’ 
for child activity, which relies on organised activities 
such as clubs, with particular demand for convenient 
and affordable school-based clubs.
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2.	 Primary schools need additional resources to provide 
a wide range of active clubs for all abilities.

3.	 Targeted support is needed for girls and children/
schools from more disadvantaged communities, 
whose physical activity was more adversely affected 
by the lockdown.

4.	 There is a need to build on current initiatives to max-
imise the use of school facilities outside of school 
hours to increase children’s physical activity at scale 
cost-effectively.

5.	 Community and sports organisations need financial 
support to deliver convenient and affordable  
community-based clubs that all families can access.

Research recommendations

1.	 There is a need to develop new ways to work in 
partnership with schools to design bespoke physical 
activity programmes that can be delivered at the 
school site.

2.	 There is a need to develop new ways to help girls 
and children from lower-income households to be 
physically active.

3.	 There is a need to find the most effective means of 
maximising existing school resources such as extend-
ed school provision (after-school clubs) and physical 
resources (equipment) to promote physical activity 
outside of curriculum time.

Conclusions
COVID-19 lockdowns impacted child physical activity, it 
took almost a year of no restrictions for this to recover, 
and sedentary time remains high. Despite this recovery, 
59% of children do not meet activity guidelines. There 
is a new normal to child physical activity that relies on 
structured activities, and some children and families may 
face challenges to taking part in the new normal. Strategies 
are needed to increase child physical activity for all.
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Appendix 1 Recruitment and consent processes

The Active-6 study was able to recruit from the pool 
of 50 schools that participated in the final wave of 
the B-Proact1v study in 2017/18. All 50 schools were 
approached and invited to participate in wave 1 and again 
in wave 2. Each participating school signed a school study 
agreement outlining a key contact at the school and the 
broad expectations from each party.

Families were recruited from schools via briefings, 
undertaken by study researchers, to all year 6 pupils 
at the school. These were either virtual or in-person 
dependent on COVID-19 cases, policies and mitigation. 
During these briefings researchers explained why we were 
doing the study, why their school was participating, the 
data collection processes, the incentive/thank you gift 
participants would be given and answered any questions 
from the pupils and staff.

The day of the briefing a link to sign up to the study, 
along with participant information, was sent to all year 6 
parents/carers via the school office. Families were given 
a week to sign up, with a reminder e-mail sent out after 
some days. Consent for the study was provided online 
via REDCap® (REDcap Consortium, Nashville, TN, USA), 
and both parents/carers and the children completed 
this form (consent and assent, respectively). Consent to 
be potentially contacted about a parent interview at a 
future date was also included at this stage, as well as yes/
no parent consent for their child to take part in possible 
future focus groups. If consent to these was given, and if 
that parent or child was selected for an interview or focus 
group, opting out once contacted was of course possible. 
Additional oral consent for parent interviews was obtained 
at the start of the interview, and written child assent to 
participate in a focus group on the day.

Appendix 2 Details of study components

Parts of this section have been reproduced with permission 
from Jago et al.,13 Breheny et al.,20 and Walker et al.14 These 
are Open Access articles distributed in accordance with the 
terms of the Creative Commons Attribution (CC BY 4.0) 
license, which permits others to distribute, remix, adapt and 
build upon this work, for commercial use, provided the original 
work is properly cited. See: https://creativecommons.org/
licenses/by/4.0/. The text below includes minor additions 
and formatting changes to the original text.

Quantitative component

Research aims
This component sought to measure the impact of the 
COVID-19 lockdowns on children’s and their parent/
carer’s MVPA and sedentary time in the short and medium 
terms. We also sought to understand particular factors 
that might influence this impact.
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Methods for data collection and analysis
Accelerometer and questionnaire data were collected 
from 393 children aged 10–11 years and their parents 
from 23 schools in wave 1 (June–December 2021) and 
436 children and parents from 27 schools in wave 2 
(January–July 2022). These were compared to a pre-
COVID-19 comparator group (March 2017–May 2018) 
of 1296 children and parents in the same schools. Mean 
minutes of accelerometer-measured MVPA and sedentary 
time were derived for week and weekend days and 
compared across waves via linear multilevel models. We 
analysed the date of data collection as a time series, to 
explore temporal patterns via generalised additive mixed 
models. We gathered child and parent questionnaire data 
and school data to explore factors that might influence or 
explain changes in MVPA.

Limitations
Active-6 is a natural experiment and uses a before-
and-after design, where the only available controls are 
historical. Therefore any differences may be due to other 
factors rather than COVID-19, especially if these differ 
over time. Although pre-pandemic data have suggested 
that children’s MVPA is relatively stable over time and 
our analysis takes into account seasonal differences, 
we cannot rule out longer-term secular changes. Our 
data suggest that there are likely to be differences in 
adaptations post pandemic by gender and socioeconomic 
position; however, the sample is not powered to explicitly 
test for such differences.

Key findings
After an initial drop in 2021, children’s MVPA returned 
to pre-pandemic levels by July 2022, while sedentary 
time remained higher. Parents’ MVPA was not affected in 
2021 and increased in 2022, especially at weekends. The 
recovery in children’s physical activity is precarious and 
potentially susceptible to future COVID-19 outbreaks or 
changes in provision, and so robust measures to protect 
against future disruptions are needed. Furthermore, 
many children are still inactive, with only 41% meeting 
UK physical activity guidelines, so there is still a need to 
increase children’s physical activity.

Interrelationships with other parts of the 
award
As a mixed-methods study, the quantitative, health 
economics and qualitative components add greater depth 
of insight and analysis. The quantitative component 
provides a larger general data set to observe any changes 

and trends, complemented by the qualitative component 
that explores experiences and possible explanations for 
any observed changes.

Health economics component

Research aims
This component explores differences in health-related 
quality of life and well-being over time after the COVID-19 
lockdowns had been lifted. Specifically, how health-related 
quality of life, capability well-being and family financial 
strain changed after the lockdowns, the relationship 
between these outcomes, and whether physical activity 
had any mediating effect on differences in health-related 
quality of life and capability well-being.

Methods for data collection and analysis
Cross-sectional data were collected in May–December 
2021 (wave 1) and January–July 2022 (wave 2). Children 
(aged 10–11 years) and their parent/carer were recruited 
from 23 and 27 schools in each wave, respectively, 
and completed validated questionnaires measuring 
health-related quality of life (adults: EQ-5D-5L, children: 
CHU9D), capability well-being (adults: ICECAP-A) 
and family financial strain (adults: FESS). Children also 
completed questions on capability well-being. Mixed-
effects regression models, adjusted for gender, age group 
(adults only), IMD and highest household education, were 
used to explore differences in health-related quality of life 
and capability well-being between waves. In addition, the 
moderating effect of financial strain, and the mediating 
effect of MVPA on health-related quality of life and 
capability well-being were explored.

Limitations
Pre-COVID-19 data on health-related quality of life were 
not collected, so analysis was limited to post lockdown 
only. Participating parents were predominantly female 
and participation was lower among lower socioeconomic 
groups, limiting our ability to explore inequalities.

Key findings
There were no differences in health-related quality of life 
(EQ-5D, CHU9D) and capability well-being (ICECAP-A) 
scores between waves, but financial strain was worse in 
wave 2 compared with wave 1 (FESS score difference 1.14 
adjusted 95% CI 0.15: 2.12). Increased financial strain was 
associated with lower (worse) EQ-5D-5L, CHU9D and 
ICECAP-A scores. There was no evidence of a mediating 
effect of MVPA.
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Interrelationships with other parts of the 
award
As a mixed-methods study, the quantitative, health 
economics and qualitative components add greater depth 
of insight and analysis. The health economics component 
provides a different perspective to the general quantitative 
component by exploring the specific aspect of health-
related quality of life and well-being.

Qualitative component

Research aims
This component aimed to provide in-depth analysis of how 
the pandemic and lockdowns shaped children’s physical 
activity patterns in the short- and medium-term periods 
following lockdowns. We also aimed to identify any new 
challenges to engaging children in physical activity and 
ideas to mitigate these.

Methods for data collection and analysis
Data were collected in 2021 and 2022 with one-to-one 
interviews with school staff (N = 18) and parents (N = 43), 
and 12 child focus groups (N = 92) and analysed using the 
framework method.

Limitations
Participants were predominantly white British, active and 
from higher socioeconomic groups, although additional 

steps were taken to recruit participants from more diverse 
backgrounds, such as targeted recruitment and purposive 
sampling of children. We were therefore unable to explore 
socioeconomic issues in-depth.

Key findings
Periods of lockdown and severe restriction limited 
children’s activity. In 2021, following the easing of 
restrictions, emotional overwhelm and physical fatigue 
among children stemming from a sedentary and socially 
isolated life in lockdown were key contributors to the 
decreased moderate to vigorous physical activity and 
increased sedentary behaviour that was observed in the 
quantitative component. In 2022, we found a new normal 
for children’s physical activity, characterised by increased 
dependence on structured and organised physical 
activities, such as active clubs, and less on unstructured 
and spontaneous physical activities, such as physical 
play. While this may suit many children, girls and children 
from lower socioeconomic households face barriers to 
participating in the new normal.

Interrelationships with other parts of the 
award
As a mixed-methods study, the quantitative, health 
economics and qualitative components add greater 
depth of insight and analysis. The qualitative component 
has provided useful and complementary data to 
explore and understand the changes observed in the 
quantitative component.

Appendix 3 Quantitative variables

Variable Notes

Demographic data (parent reported)

Child gender

Child age

Highest educational qualification in household

IMD decile (from postcode) IMD 2015 for wave 0; IMD 2019 for waves 1 and 2

Parent gender

Parent age group

Parent ethnicity

Child measurement data

Child height Measurement data not collected for some schools in waves 1 and 2

Child weight



DOI: 10.3310/WYHT5821� Public Health Research 2024 Vol. 12 No. 16

27Jago R, House D, Salway R, Walker R, Emm-Collison L, Sansum K, et al. Assessing the impact of COVID-19 on the physical activity of 10–11-year-old children and their parents: Active-6 
a mixed-methods study. Public Health Res 2024;12(16):1–29. https://doi.org/10.3310/WYHT5821

This synopsis should be referenced as follows:

Variable Notes

Child body mass index (BMI)

Child BMI z-score Based on UK 1990 reference curves

Child BMI weight category

Parent/carer characteristics

Parent height (self-reported)

Parent height (self-reported)

Parent BMI

Parent BMI category

Employment status

Relationship of parent/carer to child

Number of children

Child accelerometer data

Number of valid days of weekday data Wave 0: accelerometer worn for 5 days including weekend

Average weekday daily minutes sedentary time Wave 1 and 2: accelerometer worn for 7 days including weekend

Average weekday daily minutes light activity

Average weekday daily minutes MVPA

Average weekday daily minutes accelerometer wear time

Number of valid days of weekend data

Average weekend daily minutes sedentary time

Average weekend daily minutes light activity

Average weekend daily minutes MVPA

Average weekend daily minutes accelerometer wear time

Child meets physical activity guidelines Daily average of at least 60 minutes MVPA

Parent accelerometer data

Number of valid days of weekday data Wave 0: accelerometer worn for 5 days including weekend

Average weekday daily minutes sedentary time Wave 1 and 2: accelerometer worn for 7 days including weekend

Average weekday daily minutes light activity

Average weekday daily minutes MVPA

Average weekday daily minutes accelerometer wear time

Number of valid days of weekend data

Average weekend daily minutes sedentary time

Average weekend daily minutes light activity

Average weekend daily minutes MVPA

Average weekend daily minutes accelerometer wear time

Parent meets physical activity guidelines
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Variable Notes

Child active travel (child reported)

Usual mode of travel to school

Usual mode of travel from school

Child types of physical activity (child reported)

Frequency child attends sports club at school

Frequency child attends sports club in the community

Frequency child plays outside home

Frequency child plays inside home/garden

Frequency child is active with family Not collected in wave 0

Frequency child is active with siblings

Days on which child attends an active after-school club at their school

Parental expenditure

Weekly expenditure on community sports clubs Not collected in wave 0

Weekly expenditure on academic tuition

Weekly expenditure on community programmes/music etc.

Would attend more clubs if they were cheaper

Screen-viewing data

Child minutes of weekday TV viewing (parent reported)

Child minutes of weekday total leisure screen viewing (parent 
reported)

Wave 0: sum of games consoles, computer and phone

Child minutes of weekday schoolwork screen viewing (parent 
reported)

Not collected in wave 0

Child minutes of weekend TV viewing (parent reported)

Child minutes of weekend total leisure screen viewing (parent 
reported)

Wave 0: sum of games consoles, computer and phone

Parent minutes of weekday TV viewing

Parent minutes of weekday total leisure screen viewing Wave 0: sum of games consoles, computer and phone

Parent minutes of weekend TV viewing

Parent minutes of weekend total leisure screen viewing Wave 0: sum of games consoles, computer and phone

Child has access to PC at home (child reported)

Child has access to games console at home (child reported)

Child has access to phone/tablet at home (child reported)

Health-related quality-of-life (HRQoL) measures

Parent HRQoL (EQ-5D) Not collected in wave 0

Parent health scale (EQ-5D visual analogue scale)

Parent capability well-being (ICECAP-A)

Family financial strain (FESS)

Family income compared to other families

Child HRQoL (CHU9D)
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Variable Notes

Child capability well-being questions

Motivation etc.

Parent motivation to be physically active (Behavioural Regulation in 
Exercise Questionnaire)

Child motivation to be physically active

Child physical activity perceived ability scale

Parental health aspiration index

School physical activity policies (school based)

Policy on PE guidelines

Policy on time spent in physical activity

Active travel policy

Cycle training offered

School crossing patrol employed

Staff continuing professional development on promotion of physical 
activity

Staff facilities to promote physical activity

PE budget

Physical activity in the school curriculum (school based)

Use of physical activity in non-PE subjects

Physical activity breaks in addition to break/lunch time

How often PE cancelled/withheld for academic reasons

How often PE is compromised due to lack of space

Rules about access to open space/equipment

School active after-school clubs (school based)

Club name and description Not collected in wave 0

Number of children attending

Cost to school

Cost to parents

How club is funded

Whether club is subsidised

School built environment (school based)

Walking and cycling provision (e.g. cycle lanes, traffic calming, 
pedestrian crossings, road safety signs)

Play provision (e.g. playground markings, climbing walls, sand pits, play 
equipment)

Sport provision (e.g. pitches, courts, hoops and nets)

Other facilities (e.g. allotments, drinking fountains, outdoor learning 
space)

School grounds (e.g. sloped site, suitability for sport or play)

Aesthetics (e.g. trees, planted beds, murals, well-maintained grounds)
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